under similar conditions to those used by Halestrap (1976), similar kinetic constants were obtained. Thus the presence of 4-acetamide-4'-isothiocyanatostilbene-2,2'-disulphonate, which inhibited C1--dependent pyruvate or lactate uptake, altered the kinetics very little at low substrate concentrations where transport on the Cl-carrier is slow. In saline buffer the K,,, values were similar to those in citrate buffer, but the VmaX. values were considerably lower when temperature differences were taken into account. Under these conditions, kinetic parameters were the same whether measured by 'inhibitor stop' or proton-flux techniques, indicating that net carboxylate uptake occurs with a proton. Outdated blood studied in citrate buffer shows no proton fluxes and carboxylate uptake occurs in exchange for internal lactate (Halestrap, 1976). Since exchange is usually faster than net flux (see Halestrap, 1978), this may explain the difference in V,,,,,, values. Activation energies measured under both conditions are similar, but the K i for a-cyano-4-hydroxycinnamate is much higher in saline buffer than in citrate buffer. This may be due to the existence of a pH gradient (alkaline inside) in cells incubated in citrate buffer (Halestrap, 1976) which may increase inhibition by a-cyano-4-hydroxycinnamate through concentration of the inhibitor inside the cell.
the citrate medium described by Halestrap (1976) was used, since this generated a pH gradient (alkaline inside) which aided pyruvate and lactate accumulation. In other experiments buffered saline was used as described by Spencer & Lehninger (1976) in order to resemble the physiological situation more closely. Details of the conditions are given in the legends to the Figure and Table. In Fig. 1 the inhibition of pyruvate transport by mersalyl and p-chloromercuribenzenesulphonate is demonstrated; similar results were obtained when L-lactate was the substrate for transport. Both reagents are potent inhibitors of pyruvate transport, p-chloromercuribenzenesulphonate being the more powerful. The inhibition by mersalyl appears to be similar to that observed by Spencer & Lehninger (1976) for ascites cells, although the inhibitor is more potent in the erythrocyte. This may reflect the higher pH (7.4) used in the present studies. The inhibition by p-chloromercuribenzenesulphonate is similar to that observed by Deuticke et al. (1978) in human erythrocytes. Table 1 shows that under similar conditions to those used by Halestrap (1976) , similar kinetic constants were obtained. Thus the presence of 4-acetamide-4'-isothiocyanatostilbene-2,2'-disulphonate, which inhibited C1--dependent pyruvate or lactate uptake, altered the kinetics very little at low substrate concentrations where transport on the Cl-carrier is slow. In saline buffer the K,,, values were similar to those in citrate buffer, but the VmaX. values were considerably lower when temperature differences were taken into account. Under these conditions, kinetic parameters were the same whether measured by 'inhibitor stop' or proton-flux techniques, indicating that net carboxylate uptake occurs with a proton. Outdated blood studied in citrate buffer shows no proton fluxes and carboxylate uptake occurs in exchange for internal lactate (Halestrap, 1976) . Since exchange is usually faster than net flux (see Halestrap, 1978) , this may explain the difference in V,,,,,, values. Activation energies measured under both conditions are similar, but the K i for a-cyano-4-hydroxycinnamate is much higher in saline buffer than in citrate buffer. This may be due to the existence of a pH gradient (alkaline inside) in cells incubated in citrate buffer (Halestrap, 1976) which may increase inhibition by a-cyano-4-hydroxycinnamate through concentration of the inhibitor inside the cell.
The data presented for experiments in saline buffer suggest that the C1--independent carrier for pyruvate and lactate in the erythrocyte is similar to that described by Spencer & Lehninger (1976) Two-dimensional separations offer the best methods for resolving multi-component systems. A method has been described for the resolution of proteins by isoelectricfocusing in polyacrylamide gels followed by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis in a perpendicular direction (O'Farrell, 1975 ; Ames & Nikaido, 1976) . We here present preliminary results of the application of this technique to the resolution of microsomal proteins.
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A post-mitochondria1 superantant was prepared from a homogenate of livers from 200g male rats by centrifugation at 17OOOg for 15min. The microsomal fraction was prepared from this post-mitochondria1 supernatant by gel-filtration on Sepharose 2B (Tangen et al., 1973) . The 'gel-filtered' microsomal fraction from the void volume was then harvested by centrifugation at 105000g for l+h. The retarded protein peak representing soluble proteins was also retained ('retarded proteins'). All the above procedures were carried out in sucrose/TKM buffer (0.25 ~-sucrose/5Om~-Tris/HC1 (pH 7 3 / 2 5 mM-KCI/S mM-MgC1,). Degranulation was carried out by suspending gel-filtered microsomal fraction in the presence of puromycin and a high concentration of KCI (Adelman et al., 1973) , incubating for l + h at room temperature, and centrifuging on a discontinuous sucrose density gradient at 105000g for 3 h. The degranulated microsomal fraction was isolated from the 0.25 M-sucrose-1.35 M-sucrose interface and was spun at 105000g for l + h and resuspended in sucrose/TKM buffer. In other experiments a post-mitochondria1 supernatant was prepared in 0.25 M-sucrose/SO mMtriethanolamine/HCl (pH 7 3 / 2 5 mM-KCl/S mM-MgC12/l mM-EDTA, and was centrifuged on a discontinuous sucrose gradient with layers of 0 . 8~-and 1.8~-sucrose in the same buffer (75000g, 3h). The 0 . 8~-1 . 8~ interface was collected and the microsoma1 fraction harvested by recentrifugation at 5OOOOg for 34 h ('pellet microsomes').
Samples for isoelectric focusing were solubilized by incubation at 70°C for 30min in the presence of 2 % (w/v) sodium dodecyl sulphate and 10 % (v/v) P-mercaptoethanol and were then dialysed against lO~-urea/2 % (w/v) sodium dodecyl sulphate/lO % (v/v) p-mercaptoethanol for 4 h at room temperature. The sample was then diluted with an equal volume of solution containing 16 % (w/v) Triton X-100, 10% 8-mercaptoethanol and 1 % (w/v) ampholines (pH range 3.5-10) to give an 8-fold excess of non-ionic detergent over sodium dodecyl sulphate, and solid urea was added to give a final concentration greater than 8~. Isoelectric focusing was carried out in cylindrical gels 2.7mm internal diameter and 10-1 1 cm long essentially by the method of Ames & Nikaido (1976) except that the ampholines present were the pH range 3.5-10 (LKB), Triton X-100 was used in place of NP-40, and the total isoelectric focusing period was approximately 4000V.h. These cylindrical gels were then subjected to sodium dodecyl sulphate slab-gel electrophoresis at right angles by being incorporated into an agarose layer over a 1 cm stacking gel, which in turn was layered over a sodium dodecyl sulphate/7.5 % polyacrylamide separation gel. The method was essentially that of O'Farrell(1975) except for the use of a homogeneous separation gel rather than a gradient gel. Gels were stained with Coomassie Brilliant Blue.
In our experience the wide range of pH gradient is preferable to those originally proposed (O'Farrell, 1975; Ames & Nikaido, 1976) for isoelectric focusing, as the extremities of the gel always show lower reproducibility and stability of pH gradient, and the wide pH range we use removes focused proteins from these regions. We find that Triton X-100 can be used interchangeably with NP-40. We experimented with incorporation of sample into the gel rather than end-loading, but found little resolution in these conditions. Fig. 1 is a diagrammatic representation of a two-dimensional gel of post-mitochondrial-supernatant proteins. Numerous (> 100) spots are clearly resolved and the proteins shown lie in the mol.-wt. range 40000 to 130000 and in the PI range 9.5-5. The pattern obtained from gel-filtered microsomal fraction is shown in Fig. 2(a) ; fewer proteins are detectable than are observed in the total post-mitochondria1 supernatant. Fig. 2(b) shows the pattern obtained from pellet microsomal fraction; the pattern is similar to that of gel-filtered microsomal fraction, but many additional faint spots are observed, suggesting that the pelleted microsomes are significantly contaminated with cytoplasmic proteins, which are removed in the gel-filtration procedure.
The two-dimensional gels show that a variable, but occasionally significant, proportion of the protein loaded is not fully resolved during isoelectric focusing. This material stays near the origin during isoelectric focusing and appears as streaks running from the basic end after the second dimensional separation. Our preliminary experiments suggest that this effect arises from aggregation of proteins and is not Sample preparation is described in the text. 300 pg of post-mitochondrial-supernatant protein was loaded at the basic end, and subjected to isoelectric focusing followed by sodium dodecyl sulphate/polyacryIamide-gel electrophoresis as described in the text. The pattern of stained spots was normalized to a l00x 100 grid and plotted on graph paper. l'he pH range and the mobility of marker proteins of known molecular weight are indicated along the axes. The procedures are as for Fig. 1 ; 250-3OOpg of protein was taken in both cases. The basic protein is the major extrinsic protein component of compact central-nerve myelin and it accounts for some 30% of the total protein of the membrane system. Recent reviews (Braun, 1977; Rumsby & Crang, 1977; Rumsby, 1978) have summarized experimental data that suggests that the myelin basic protein is localized at the cytoplasmic apposition in compact myelin. At this site it would occupy some 54% of the available surface area (Rumsby & Crang, 1977) . The protein may have a key role in maintaining the tight association of adjacent membrane surfaces at the apposition by a combination of ionic and hydrophobic interactions with lipid (Jones & Rumsby, 1977) . The myelin basic protein may bridge the adjacent surfaces at the cytoplasmic apposition as a monomer (summarized by Rumsby & Crang, 1977; Rumsby, 1978) or as a dimer (Smith, 1975) . Our present studies with covalently reacting probe molecules, which report on the accessibility of &-amino groups of lysyl residues on the free protein, on complexes of the myelin basic protein with lipid and on the protein in situ in myelin, are designed to study this problem.
Trinitrobenzenesulphonic acid is being used as a covalently reacting probe molecule that will preferentially attach to &-amino groups of lysyl residues in the protein. There are 13 lysines per myelin basic protein molecule. The basic protein is purified from myelin (isolated from bovine brain white matter) essentially as described by Banik & Davison (1 973) folloped by purification on Sephadex (3-75 superfine (Pharmacia, Uppsala, Sweden) as described by Jones & Rumsby (1977) . The myelin basic protein preparation from the column is dialysed against water to remove the eluting HCl and azide, which otherwise cause discoloration in the sample during freeze-drying. The purity of the preparation, as examined by gel electrophoresis in two different solvent systems and by amino acid analysis (Jones & Rumsby, 1975) , was satisfactory. Trinitrobenzenesulphonic acid (Sigma) is recrystallized from HC1 for use. Conditions of low ionic strength, 25"C, pH7.8, under N2 with stirring and in the dark are used for trinitrobenzenesulphonic acid interaction with the myelin basic protein.
Probe is present in some 40-fold excess to available reactive groups on the protein. Liebes et al. (1975) have reported on the aggregation of the myelin basic protein in 0 . 3 5~-K c I at alkaline pH. Because of our trinitrobenzenesulphonic acid reaction pH of 7.8 we have examined the light scattering that occurs from the myelin basic Vol. 6
